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Abstract. Bovine herpesvirus 1 (BHV-1), the causative agent of infectious bovine
rhinotracheitis (IBR), is considered to be the most common viral pathogen found in bovine. Bovine
Herpesvirus 1 (BHV-1) belongs to the genus of Varicellovirus and the family of Herpesviridae which
contains three main gB, gC and gD genes.
Two polymerase chain reaction (PCR) assays speciﬁc for glycoprotein B (gB) and
glycoprotein C (gC) gene detection, respectively, were adopted for the detection of bovine
herpesvirus-1 (BHV-1) in naturally infected cattle. These two genes are coding for viral envelope.
Our study consists in examination of 12 bovine tissue samples, using two protocols work: for
gB and gC. We identified one sample found to be positive for presence of viral genome, producing an
amplified PCR product of size 173 nt. DNA sample was positive only for gC, for the gB gene
amplification the result was negative.
Finally, the study revealed the presence of BHV-1 in cattle farms and genetic variability of
wild-type of bovine herpesvirus type 1 circulating in cattle populations in Romania.
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INTRODUCTION
Bovine herpesvirus type 1 (BHV-1) is a member of the Alphaherpesvirinae. BHV-1
infects the respiratory and genital tracts of cattle and buffaloes, causing various diseases, such
as infectious bovine rhinotracheitis, infectious pustular vulvovaginitis, and infectious pustular
balanoposthitis, abortion, mastitis, infertility, tracheitis, conjunctivitis-keratoconjunctivitis
and fatal disease in newborn calves, and thus causing great economic losses to the livestock
industry (Gibbs and Rweyemamu, 1977).
Secondary bacterial infections resulting in bronchopneumonia and death are common
(Winkler et al., 2000). Although IBR was thought to have been eradicated in several European
countries, it still causes economic losses to the European and the U.S. beef industries
(Meurens et al., 2004).
BHV-1 is transmitted directly by aerosol or by close contact among infected animals
and indirectly via contaminated semen from virus-shedding bulls (Afshar and Eaglesome,
1990).
Three BHV-1 subtypes, BHV-1.1, BHV-1.2a (2a) and BHV-1.2b (2b), have been identified
based on antigenic and genomic analysis (Metzler et al., 1985). Subtype 1 virus isolates are
the causative agents of infectious bovine rhinotracheitis (IBR) and are frequently found in the
respiratory tract as well as aborted fetuses. Subtype 1 strains are prevalent in Europe, North
America and South America. Subtype 2a is frequently associated with a broad range of
clinical manifestations in the respiratory and genital tracts such as IBR, infectious pustular
vulvovaginitis (IPV), balanopostitis (IPB) and abortions (Oirschot, 1995). Subtype 2a is
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prevalent in Brazil and was present in Europe prior to the 1970s (Oirschot, 1995). Subtype 2b
strains are associated with respiratory disease and IPV/IPB, but not abortion (D’Arce et al.,
2002). Subtype 2b strains are less pathogenic than subtype 1 and are frequently isolated in
Australia or Europe (Edwards et al., 1990).
Clinical stages in the pathogenesis of herpesvirus infections are acute disease, latency, and
reactivation. After an acute infection, the virus may spread in the infected host by viraemia,
aﬀecting diﬀerent tissues and organs and causing a variety of diseases. The virus can enter
nervous cells and establish a latent infection in sensitive ganglia. Once infected, bovines must
be regarded as lifelong potential sources of BHV-1.
In the present work, we describe our experience with two PCR assays speciﬁc for gB and gC
gene detection, respectively. The PCR methods described were adopted for the detection of
BHV-1 in different tissue samples.
MATERIALS AND METHODS
Using PCR method we analyzed a total number of 12 samples from animals in
livestock farms where outbreaks have been met. By these protocols has pursued BoHV-1
detection by amplification of genes sequences coding for envelope glycoproteins.
All samples were screened for the presence of viral genome by employing PCR using
two sets of primers: gB1/gB2 and gC1/ gC2 from gB and gC genes.
Individual tissue samples were maintained during transport at refrigeration
temperature, and subsequently stored at-800C until testing.
Preparation of tissue samples consisted of crushing them. Thus were deposited 0.1 g
of tissue in 2 ml sterile tubes (Magna Lyser Green Beads) and adding 1 ml sterile 1X PBS,
then immersing the tubes in automatic lyser - Magna Lyser (Roche).
The supernatant was harvested carefully and was frozen at -800C until extraction.
Viral DNA was extracted using QIAamp DNA Mini Kit and was then subjected to PCR.
The gB1/gB2 primer was selected according to the DNA sequence published for
glycoproteins gB by Fuchs et al., 1999, and was predicted to produce a PCR product of 478
base pairs (bp). The gC1/gC2 primer sequences are based on the sequence of the BHV-1
glycoprotein C (gpC) gene as used by Engelenburg et al., 1993. After amplification, 5 μl of
the reaction mixture was electrophoresed in a 2% agarose gel, stained with ethidium bromide.
The amplified product was visualized as a single compact band of expected size under UV
light and documented by a gel documentation system. A clear, compact band of 478 and 173
bp, respectively, for gB1/gB2 and gC1/gC2 primers was regarded as a positive result.
RESULT AND DISCUSSION
Among BHV-1 structure genes, the ones coding for glycoproteins gB, gC and gD are
considered as major and relatively protected genes and today most molecular biological
diagnostic methods have been designed based on PCR, cloning and on the basis of detection
of these genes.
In the present study, the BHV-1 genome was detected by using the gB and gC gene
based primers. By using the gB gene based primer the reference DNA produced an 478 bp
amplicon. This gB gene based primer had been developed by Fuchs et al. (1999) and they
obtained product of 478 bp by this primer from different strains of BHV-1 and used this
primer for detection of BHV-1 DNA in peripheral blood of naturally infected cattle.
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Similarly while using the gC gene based primer reference produced an approximately
173 bp amplicon (figure no.1).
In this study tissue samples were collected from slaughtered animals. Biological
samples were represented by sections of tissues: lung tracheobronchial lymphnodes, tracheal
mucosa.
Table 1.
Identification of biological samples tested by molecular biology techniques














Of 12 samples tested in the laboratory of molecular biology at the Faculty of
Veterinary Medicine Iaşi, using two amplification protocols: for gB and gC of BHV-1, we
identified one positive sample.
Figure no.1. Amplification result for sets of primers gC1/gC2
1,2,3,4,8,9,10 - negative samples analyzed,
7 - positive sample, 6 - Sigma molecular weight marker;
5,11- positive control, 12 negative control.
1      2      3     4       5       6      7       8      9   10     11       12
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DNA sample was positive only for gC, the result for the gB gene amplification was
negative. The positive sample identified was liver tissue taken from an abortion fetus, from a
farm where repeated abortions of pregnant cows were registered.
This gC gene based primer was developed by van Engelenburg et al. (1993). They
examined the coding region of the BHV-1 gC gene and selected a primer pair with an
expected product length of 173 bp. They tested 18 different BHV-1 isolates by PCR using the
selected primer to test whether the PCR target was conserved among BHV-1 strains. A
specific product of 173 bp was obtained from each of the above 18 isolates tested.
These different results of the amplification of the two glycoproteins of BHV-1 show
the genetic variability of wild strains of BHV-1 circulating in cattle populations in Romania.
CONCLUSIONS
 The positive result obtained for amplification of reference DNA indicate that the both
PCR assays (for gB and gC gene) are specific and sensitive and could be used to detect
BHV-1 in tissue samples from infected animals.
 The detection by PCR assay of a positive sample for primers gC1/gC2 and negative for
primers gB1/gB2 allow us to conclude that there is genetic diversity of bovine herpesvirus
type 1 wild strains circulating in our country.
 Continuing investigations on a larger number of samples from different outbreaks will
allow the description of phylogenetic evolution of circulating strains of BHV1 in
Romania.
REFERENCES
1. Afshar, A., Eaglesome, M.D., 1990. Viruses associated with bovine semen. Veterinary Bulletin.
60: 93–109.
2. D’Arce R.C.F., Almedia R.S., Silva T.C., Spilki A.C., Roehe P.M., Ams C.W. 2002. Restriction
endonucleases and monoclonal antibody analysis of Brazilian isolates of bovine herpesvin~s 1 and
5. Veterinary Microbiology. 88: 315-334.
3. Edwards S., White H., Nixon P. 1990. A study of the predominant genotypes of bovine
herpesvirus 1 isolated in the UK. Veterinary Microbiology 22: 213-223.
4. Fuchs, M., H. Peter, Jan Detterer, R. Hanns Joachim. 1999. Detection of bovine herpesvirus type 1
in blood from naturally infected cattle by using a sensitive PCR that discriminates between wild-
type virus and virus lacking glycoprotein E. J. Clin. Microbiol., 37: 2498-2507.
5. Gibbs, E.P.J. and M.M. Rweyemamu. 1977. Bovine herpesviruses. Bovine herpesvirus 1. Vet.
Bull., 47: 317-343.
6. Metzler A.E., Matile H., Gasman U., Engels M., Wyler X. 1985. European isolates of bovine
herpesvirus 1: a comparison of restriction endonuclease sites, polypeptides and reactivity with
monoclonal antibodies. Archities of Virology. 85: 57-69.
7. Meurens F, Schynts F., Keil G.M., Muylkens B., Vanderplasschen A., Gallego P., Thiry E. 2004.
Superinfection prevents recombination of the Alphaherpesviruses bovine herpesvirus 1. J. Virol.
78: 38723879.
8. Oirschot J.T.V. 1995. Bovine herpesvirus in semen of bulls and the risk of transmission: a brief
overview. Veterinary Quartarly. 17: 29-33.
9. Savuţa Gh., D. Aniţă, Adriana Aniţă, Elena Velescu, Stefania Merticariu. 2007. The
epidemiology of an outbreak of bovine infectious Rhinotracheitis. Bulletin USAMV-Cluj Napoca,
64: 524-526.
27
10. van Engelenburg, F.A.C., R.K. Maes, J.T. van Oirschot, F.A.M. Rijsewijk. 1993. Development of
a rapid and sensitive polymerase chain reaction assay for detection of bovine herpesvirus type 1 in
bovine semen. J. Clin. Microbiol., 31: 3129-3135.
11. Winkler M.T.C., Doster A., Jones C. 2000. Persistence and reactivation of bovine herpesvirus 1 in
the tonsils of latently infected calves. J. Virol. 74: 5337-5346.
